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A. Illustrating Tension Parameters

s: 3 b: 0 s: 5 b: 0 s: 10 b: 0 s: 10 b: -0.6 s: 10 b: 0.6 s: 10 b: 0 s: 10 b: 0 s: 10 b: 0

e: 0 c: 0 e: 0 c: 0 e: 0 c: 0 e: 0 c: 0 e: 0 c: 0 e: 3 c: -3 e: -3 c: 3 e: -3 c: -3

Figure 13: Tension Parameters - Cylinder. Illustrating the effect of varying tension parameters on a simple cylinder mesh.
Legend: s - strength, b - bias, e - iterations for dilating/eroding expansion, c - iterations for dilating/eroding compression.

Strength
Low Default High

Iterations
Low Default High

Figure 14: Tension Parameters - Face. Illustrating the effect of varying tension parameters on a face mesh.



B. Eye-Region Landmark Metrics
To deal with different landmark annotation conventions (e.g. 68, 98, 703 landmarks), we use a point to polyline distance.

For each eyelid point in the prediction, we measure its distance to the relevant polyline, e.g. for a predicted point on upper-
left eyelid we measure the distance from it to upper-left eyelid polyline (illustrated in Figure 15). This allows us to compare
models with different annotation schemes and to have a better understanding of eye region error.

In cases where we do not have landmark annotations, but we know that both eyes are closed (or a single eye is closed),
we can use the eye opening/aperture error instead. This is illustrated in Figure 16. The limitation of this approach is that it
measure the relative openness of eye only and will have a low error even if the location of eyelid is wrong (but the aperture
is correct). However, in combination with other metrics it provides a good signal to how well the models deal in detecting
winks and blinks.

Figure 15: Point-to-Line Distance Metric. Green: ground
truth annotation polyline. Blue: predicted eyelid landmarks.
Red: residual distance. Top-left corner: associated error.

Figure 16: Eye Opening / Aperture Error. Green: pre-
diction. Red: distance between the top and bottom lid that
measures eye opening. Top-left corner: eye-opening of the
left and right eye and the subsequent error.

C. Landmark Predictions on 300W
We present examples of predictions on 300W dataset from models trained on real and synthetic data in Figure 17.

D. Surface-Normals Predictions
In Figure 18 we show further comparisons to the recent face surface-normals prediction techniques of Abrevaya et al. [62]

and Sengupta et al. [63].
Figure 19 shows failure cases from Abrevaya et al. [62] and our results on the same images. It is clear that our technique

results in a significantly more robust model which can deal better with extreme lighting conditions, occlusions and darker
skin tones. Note that when training our model we take the surface of glasses lenses into account, though it is also possible to
ignore these and predict for the face underneath depending on how the rendering pipeline is configured. In all figures relating
to surface-normals prediction we use our own face alignment to select the region of interest (ROI) to input to the normals
prediction U-Net model, which causes some misalignment with the ROI used in other techniques.

E. The 300W-winks Subset
The subset of 300W images that make up 300W-winks is:

indoor 048, indoor 052, indoor 053, indoor 054, indoor 055, indoor 089, indoor 094, indoor 099,
indoor 180, indoor 226, indoor 242, indoor 253, indoor 264, indoor 267, indoor 278, indoor 280,
indoor 282, indoor 286, outdoor 073, outdoor 076, outdoor 077, outdoor 089, outdoor 097,
outdoor 145, outdoor 165, outdoor 209, outdoor 243, outdoor 249, outdoor 251, outdoor 292.



Input Image AWING [54] 3FabRec [56] No Wrinkles [1] Ours (Wrinkles)

Figure 17: Qualitative Comparison against SOTA. Comparing prediction on 300W against SOTA models for facial land-
mark detection, our synthetic-only model often results in better accuracy for eye region, with improved performance for wink
detection with mesh-based tension data.



Input Image CMDFN [62] SfSnet [63] No Wrinkles [1] Ours (wrinkles)

Figure 18: Surface-Normals Comparison. Qualitative results for surface-normals compared with two recent approaches.
Note that we use our own face-alignment resulting in slight offset of the predicted ROI.



Figure 19: Surface-Normals Robustness. Comparison of surface-normals prediction to failure cases from Abrevaya et
al. [62], showing input (top), Abrevaya et al. (middle) and Ours (bottom). Our approach is significantly more robust in cases
of extreme lighting, occlusion and darker skin.

F. The Pexels Winks and Blinks Dataset
All images can be accessed by appending to https://www.pexels.com/photo/

F.1. Blinks subset

abhishek-sinari-2026945, adrienne-andersen-2552127, adrienne-andersen-2552131,
alekke-blazhin-7448048, alekke-blazhin-8450287, alekke-blazhin-8450288,
alekke-blazhin-8450290, alekke-blazhin-8450296, alena-darmel-6940463,
alena-shekhovtcova-7036537, alesia-kozik-7295537, alex-green-6626087,
alexander-krivitskiy-4383786, alexander-stemplewski-2906663, alexandr-podvalny-1540408,
alexandra-patrusheva-6806789, ali-karimiboroujeni-11381826, alina-blumberg-6925493,
alyona-pastukhova-11495069, amar-preciado-10820282, amr-osman-10665375,
anastasia-ilinamakarova-10832112, anastasia-shuraeva-7539962, anastasia-trofimczyk-10311002,
anastasiia-chaikovska-11834502, anastasiia-shevchenko-10568846, andre-porto-7753232,
andrea-gulotta-11140482, andrea-piacquadio-3757942, andrea-piacquadio-3760262,
andrea-piacquadio-3760611, andrea-piacquadio-3764535, andrea-piacquadio-3768163,
andrea-piacquadio-3768724, andrea-piacquadio-3771813, andrea-piacquadio-3786522,
andrea-piacquadio-3799096, andrea-piacquadio-3799787, andrea-piacquadio-3799830,
andrea-piacquadio-3807762, andrea-piacquadio-3811603, andrea-piacquadio-3811663,
andrea-piacquadio-3812746, andrea-piacquadio-3831645, andrea-piacquadio-941693,
andres-ayrton-6578880, anete-lusina-4793357, anete-lusina-5723189, angela-roma-7479819,
angelica-reyn-11893387, anh-tuan-9889769, anna-shvets-3746281, anna-shvets-3852192,
anna-shvets-4557467, anna-shvets-4611655, anna-shvets-4971107, anna-shvets-5034475,
anna-shvets-5069470, anna-shvets-5069493, anna-shvets-5069609, anna-tarazevich-5155727,
anna-zaykina-8452431, antoni-shkraba-5890702, antoni-shkraba-7484863,
arianna-jade-2896823, arina-krasnikova-6663361, arina-krasnikova-6663367,
arina-krasnikova-6914826, arina-krasnikova-6914833, arina-krasnikova-6998572,
arina-krasnikova-7752573, arina-krasnikova-7752693, armin-rimoldi-5269495,

https://www.pexels.com/photo/


arsham-haghani-3423024, artyom-malyukov-11896104, azraq-al-rezoan-11763863,
azraq-al-rezoan-11763868, barathan-amuthan-2723624, ben-mack-6775289,
blue-bird-7210441, breno-santos-10060165, brett-sayles-4095246, caique-araujo-10218049,
camilla-gari-10306657, charles-wundengba-3609781, cliff-booth-4057336, cottonbro-10049355,
cottonbro-10140838, cottonbro-10678800, cottonbro-4727484, cottonbro-5020308,
cottonbro-5386370, cottonbro-5561559, cottonbro-5561563, cottonbro-5850831,
cottonbro-5976145, cottonbro-6700116, cottonbro-6700119, cottonbro-6700142,
cottonbro-6700144, cottonbro-6753360, cottonbro-6753370, cottonbro-6753371,
cottonbro-7407129, cottonbro-8102360, cottonbro-8142260, cottonbro-9063608,
cottonbro-9063624, cottonbro-9063626, cottonbro-9316296, cottonbro-9467199,
cottonbro-9577189, cottonbro-9955927, craig-adderley-2306203, craig-adderley-2306210,
craig-adderley-2306213, cup-of-couple-6634443, cup-of-couple-6962575, cup-of-couple-6963527,
daria-nekipelova-9665517, daria-rem-1977055, darina-belonogova-7886748,
darina-belonogova-8386475, davner-toledo-4574403, dziana-hasanbekava-6851631,
efigie-lima-marcos-11831324, ehsan-7538807, ekaterina-bolovtsova-7113346,
ekaterina-bolovtsova-7113362, elina-fairytale-3865731, elina-fairytale-3865763,
elina-fairytale-3865765, eman-genatilan-5348809, eman-genatilan-8589781,
emmy-pua-10196907, engin-akyurt-5059305, eric-deine-11781294, estelle-umaes-11734787,
evelina-zhu-6286063, faruk-tokluoglu-8777603, fireberrytech-6683091, flint-huynh-11804619,
gary-barnes-6248993, gary-barnes-6249024, greta-hoffman-7675722, guilherme-almeida-1858175,
hebert-santos-5485599, ichad-windhiagiri-7616249, imad-clicks-11742222,
imad-clicks-11742223, ivan-mudruk-10400317, ivan-samkov-6968814, ivan-samkov-8952728,
jamie-saw-10029674, jeandaniel-francoeur-7678688, jennifer-enujiugha-1904674,
jill-burrow-6758033, joao-vitor-heinrichs-1787039, joshua-abner-3605015,
joshua-mcknight-3290242, julia-avamotive-1070967, julia-tatyanenko-11855943,
juliana-marinina-9957288, kampus-production-6298293, kampus-production-6298321,
kampus-production-7928134, kampus-production-8871412, karolina-grabowska-4378486,
karolina-grabowska-4498195, kat-smith-568021, ketut-subiyanto-4473864,
ketut-subiyanto-4545165, ketut-subiyanto-4584390, ketut-subiyanto-4584601,
kindel-media-7298396, kindel-media-7298459, kindel-media-7938549, kirill-palii-3545783,
klaus-nielsen-6303717, korede-adenola-11785507, kseniya-buraya-10008858, kwesiblaq-10986569,
leah-kelley-3722162, leo-acevedo-3261142, lucas-souza-1964442, lucas-souza-3608010,
maksim-goncharenok-4892914, marcelo-chagas-2535859, maria-eduarda-loura-magalhaes-4340053,
maria-luiza-melo-11819746, maria-orlova-4946635, maria-orlova-4947740, marija-7737766,
marlon-schmeiski-11193234, mart-production-7880131, matheus-bertelli-11749497,
matheus-ferrero-11470717, matheus-henrin-11360455, maycon-marmo-4346013,
michelle-leman-6774345, mike-cabugao-8503888, mikhail-nilov-6707031, mikhail-nilov-6943956,
mikhail-nilov-6945088, mikhail-nilov-6968191, mikhail-nilov-6968331, mikhail-nilov-7776528,
mikhail-nilov-8343016, mikhail-nilov-8350479, ming-zimik-5861623, miriam-alonso-7623727,
monica-turlui-8218377, monstera-5063295, monstera-5273734, monstera-5302897,
monstera-5384518, monstera-6781240, monstera-6973715, monstera-6974031, monstera-6977869,
monstera-7352909, mosei-films-9209576, nadin-sh-11872307, nguyen-phuong-linh-6211165,
nicola-barts-7925781, nikita-nikitin-11008044, nikita-semezhin-9787604, oleg-magni-1669154,
olia-danilevich-8964938, olya-prutskova-7179057, orione-conceicao-2983464,
ozan-culha-11850759, ozan-culha-11858978, ozan-culha-11866492, pavel-danilyuk-7267691,
pavel-danilyuk-7267700, pavel-danilyuk-7406040, pexels-user-9281097,
pnw-production-8980983, pnw-production-8981313, polina-chistyakova-9052464,
polina-kovaleva-5885655, polina-kovaleva-7090394, polina-tankilevitch-6630835,
polina-tankilevitch-8210939, rachel-claire-4992586, rafael-freire-5714746,
rafael-portraits-9281360, raquel-silva-11870922, renthel-cueto-11131698,
renthel-cueto-11131703, rfstudio-3843292, rheyan-glenn-dela-cruz-manggob-10210334,
rodnae-productions-7402945, rodnae-productions-8173525, rodnae-productions-8173543,
roman-odintsov-11760366, roman-odintsov-11760376, roman-odintsov-11760378,



roman-odintsov-8018975, ron-lach-10139616, ron-lach-10321431, ron-lach-8159655,
run-ffwpu-11757051, ruslan-rozanov-11585357, samer-daboul-4506967, samson-katt-5256085,
santiago-jose-calvo-11757764, sasha-lazarev-3578326, shiny-diamond-3762659, shotpot-6338298,
shvets-production-6974955, shvets-production-6975262, shvets-production-6975383,
shvets-production-6975413, shvets-production-6984635, shvets-production-8005151,
si-luan-pham-8778439, sound-on-3756943, svetlana-10311383, taina-bernard-3482526,
tanya-gorelova-3855199, thiago-alencar-10154765, thiago-matos-10359136,
thirdman-6958390, thirdman-7237074, thirdman-7268229, thirdman-7268234, thirdman-7268483,
thirdman-8053704, thomas-nguka-10163670, thomas-nguka-7562643, tieu-bao-truong-8298108,
tiffany-freeman-11038435, tima-miroshnichenko-5118496, tima-miroshnichenko-6670752,
tubarones-photography-2737046, tubarones-photography-2943689, tubarones-photography-3065450,
valdemar-9546870, vanessa-loring-5082946, vika-kirillova-10119334, vika-kirillova-11067905,
vinicius-altava-2657594, vitoria-santos-1913161, vitoria-santos-2838831,
vlada-karpovich-8528898, vlada-karpovich-8939842, vladimir-konoplev-11323367,
vladimir-konoplev-11323376, vladimir-vasilev-7640302, wesley-carvalho-4126255,
yan-krukov-6617027, yan-krukov-7155545, yana-sperry-11810044, yaroslav-shuraev-6281021,
zayceva-tatiana-11210581, zayceva-tatiana-11698072

F.2. Winks subset
airam-datoon-9637814, alena-darmel-7322312, alena-darmel-8153597, alexander-krivitskiy-6471731,
alexander-krivitskiy-6828450, amina-filkins-5560027, amina-filkins-5560029,
amina-filkins-5561443, amina-filkins-5561455, andrea-piacquadio-3764391,
andrea-piacquadio-3777558, andrea-piacquadio-3777563, andrea-piacquadio-3778216,
andrea-piacquadio-3778673, andrea-piacquadio-3779420, andrea-piacquadio-3783107,
andrea-piacquadio-3979192, arina-krasnikova-6663385, beatriz-braga-10461875,
bia-sousa-2191056, brianna-amick-2069008, bruno-ticianelli-1889787, chandrashekar-hosakere-matt-707449,
cleyder-duque-3690938, cottonbro-5416365, cottonbro-6144420, darija-shelkovich-5010665,
dazzle-jam-2020992, debendra-das-5429301, deepak-digwal-3577006, ekaterina-glushenko-8993965,
evgeny-zuchman-9986411, furkanfdemir-7020329, ganeshbabu-arun-580012, gustavo-fring-4254148,
gustavo-fring-6050330, gustavo-fring-7447022, ike-louie-natividad-3208616,
jekaterina-glushenko-8993965, jevgenija-shuhman-9986411, john-valette-10785650,
julia-larson-6113247, julia-larson-6113626, julia-larson-6113631, julia-larson-6113639,
julia-larson-6113641, kaushal-moradiya-3400573, kenneth-gorzal-surillo-8177834,
ketut-subiyanto-4584180, ketut-subiyanto-4584197, ketut-subiyanto-4584387,
ketut-subiyanto-4584604, koolshooters-6976854, koolshooters-7142955, koolshooters-7143075,
koolshooters-7143155, koolshooters-7143217, ksenia-chernaya-6616201, laura-tancredi-7065531,
matheus-bertelli-7510832, melissa-jansen-van-rensburg-2255462, mikhail-nilov-8922330,
mikhail-nilov-8922333, mikhail-nilov-8923584, monstera-7114452, monstera-7114634,
monstera-7139819, nataliya-vaitkevich-4813824, nataliya-vaitkevich-4813859,
nichole-sebastian-3264351, nikita-saif-11494236, pavel-danilyuk-8422489,
pavel-danilyuk-8422507, pavel-danilyuk-8422515, pixabay-40565, polina-tankilevitch-4723521,
polina-tankilevitch-4723538, polina-tankilevitch-4725082, polina-tankilevitch-4725084,
polina-tankilevitch-4725108, polina-tankilevitch-4725153, polina-tankilevitch-6630839,
polina-tankilevitch-6988592, polina-zimmerman-3958873, rahmi-aksoz-9957220,
rich-ortiz-5661730, rodnae-productions-10503462, rodnae-productions-6709127,
ron-lach-8159657, ron-lach-8989996, sarah-chai-7262397, shvets-production-6975619,
shvets-production-7525145, sora-shimazaki-5938614, th-team-7516292, the-weddingfog-9084064,
thirdman-6109560, victoria-strelkaph-11034423, yan-krukov-4964933, yan-krukov-4964936,
yan-krukov-4964937, yan-krukov-7793112, yuliya-shabliy-388517, zura-modebadze-4922053,
zura-modebadze-4922064


